Objective: To test the effects of a novel cognitive-behavioral therapy (CBT)-based intervention delivered by a nurse therapist to patients with Parkinson disease (PD) with clinically significant impulse control behaviors (ICB).
Impulse control disorders (ICD) are a group of psychiatric conditions linked by their repetitive reward-based behaviors. Their core feature is the failure to resist an impulse, drive, or temptation to perform an act harmful to either self or others. 1 The term has been adopted for use in Parkinson disease (PD) for a range of conditions that include pathologic gambling, compulsive shopping, compulsive eating, sexual behavior, punding, and dopamine medication overuse, also known as dopamine dysregulation syndrome. 2, 3 Because of difficulties in the application of standard and consistent criteria across the range of problems, the term impulse control behaviors (ICB) is preferred to describe this set of problematic behaviors. ICB are thought to be drug-related effects of dopamine replacement therapies and occur in 14% of patients. 4 PD-ICB are associated with high levels of neuropsychiatric comorbidity and carer burden or distress 5, 6 and can have serious financial and other social consequences. There are no reliable evidence-based treatments and development of psychosocial interventions has been neglected. 7 The usual clinical approach is an attempt at reducing/substituting or withholding dopamine replacement therapies. However, the behaviors may persist despite reduction, and many patients fail to tolerate the medication adjustments because they develop off-period dysphoria or worsening PD motor symptoms. 8, 9 Similarly, mixed results in terms of ICB have been seen following surgical interventions in PD such as deep brain stimulation. 10, 11 In the general population, psychological interventions such as cognitive-behavioral therapy (CBT) may be used to address ICB such as pathologic gambling. 12, 13 The aim of this current study was to undertake a randomized trial to evaluate the efficacy of a CBT-based, psychosocial intervention in PD-ICB with groups randomly assigned to receive the intervention or to be placed on a waiting list while continuing with standard medical care (SMC). We hypothesized that treatment would lead to a reduction in 1) ICB severity in the patient and 2) burden and strain on the caregiver, in those allocated to the intervention when compared to those on the waiting list.
METHODS Study design, registration, and consents. The study was approved by the National Research Ethical Committee (ref. no.: 08/H0807/1). Separate written informed consent for treatment was obtained from patient and carer. This trial is registered with isrctn.org (ISRCTN 82636004). The design was a pilot study conducted in a prospective, randomized, controlled fashion. We followed CONSORT reporting guidelines (figure). The primary research question was whether CBT plus SMC was superior to SMC alone in reducing neuropsychiatric symptoms in patients with PD with ICB, to be answered at Class IV level of evidence.
Participants. The research was based at the Institute of Psychiatry, King's College London, and King's College Hospital NHS Trust Regional Neurosciences Centre, SE London. Inclusion criteria were a diagnosis of idiopathic PD according to UK Parkinson's Disease Society Brain Bank criteria 14 and associated ICB which had failed to remit despite standard measures taken by the treating neurologist, including medication changes. ICB were initially screened for using the Questionnaire for Impulsive-Compulsive Behaviors in Parkinson's Disease (QUIP). 15 Following a positive screening, ICB were confirmed in a clinical interview conducted which made use of DSM-IV criteria for pathologic gambling, along with other criteria for the ICB in question by a member of the research team. 1, [16] [17] [18] Exclusion criteria were standardized Mini-Mental State Examination (MMSE) 19 scores ,24, non-English speakers, and those without an identifiable carer able to participate in the trial.
Randomization. Eligible consenting participants were randomly assigned to immediate treatment (treatment group) or a 6-month waiting list (waitlist group). Randomization was via random number tables held independently of those performing the initial clinical assessment. Once randomized, the participant, clinician, family doctor, and PD nurse specialist were informed of participation in the trial. Those randomized into the treatment group commenced the CBT intervention immediately (table 1) , with intention to see people weekly for 12 sessions of treatment. Patients and raters were aware of group allocation following randomization.
Treatments. Cognitive-behavioral therapy-based intervention.
A treatment manual had been compiled during the pilot phase of the trial and informed by current published treatment of ICB in the general population adapted for PD, with additional components on communication and interpersonal relationships in relation to carers, executive dysfunction, and elements of case management. Therapy was given by the same nurse therapist (S.A.J.) supervised by a consultant clinical psychologist (R.B.). Individual therapy supervision was provided once every 4 weeks and included review to ensure manual adherence, fidelity, and quality. Therapy usually took place in patients' homes, although some sessions were done in clinic. Notes were made on themes discussed in every session along with record of number of treatment sessions attended, active withdrawals from treatment, and dropout at follow-up. Standard medical care. All participants received information leaflets about treatments in PD and potential adverse effects. Those randomized to the waiting list control received SMC and waited 6 months before receiving the intervention (results of which to be reported separately). Standard treatment included ongoing review by the patient's primary care physician, PD nurse specialist, and in many cases review by a geriatric physician or neurologist. SMC did not preclude clinically indicated adjustments to medication or specialist referrals but physicians were asked to keep medication constant if possible.
Outcome measures. The coprimary outcome measures in patients were the clinician-rated Clinical Global Impression (CGI) of symptom severity, the CGI of change, 20 and the Neuropsychiatric inventory (NPI), based on a structured interview with the carer. 21 The CGI is a general measure which covers the impact of ICB. Similarly, the NPI covers many behaviors but includes items on disinhibition, aberrant motor behavior, and appetite and eating changes, which are directly relevant to ICB. Secondary outcome measures included the patient-rated Work and Social Adjustment Scales, 22 the General Health Questionnaire (GHQ)-28, 23 Beck Depression Inventory (BDI), 24 Beck Anxiety Inventory (BAI), 25 and the Golombok Rust Inventory of Marital State (GRIMS). 26 At the time of study design, there were no validated scales to measure frequency and impact of ICB behaviors. We therefore developed an Impulse Control Behavior Table 1 Outline of modules in cognitive-behavioral therapy for Parkinson disease impulse control behaviors
Module Content

Assessment of problems
To begin, the observation of joint concerns and disparity in perception of problems between patient and carer were addressed. Comorbidity for depression and anxiety was also assessed.
Education and introduction to cognitivebehavioral therapy
ICB were discussed and relevant information given for review (including the role of medications) and then the patient and carer's goals and expectations were reviewed. For some the goal was complete abstinence of the behavior, whereas for others it was controlled behavior. All participants were provided with a list of support networks and helplines.
Motivational interviewing
Motivational interviewing was employed identifying where the patient was in terms of the cycle of change. 27 Patients and carers were asked to complete a chart detailing the advantages and disadvantages of changing and of not changing the behavior, and these were then discussed.
Monitoring of behavior
All participants were asked to monitor the behavior on a weekly basis to identify any triggers and high-risk situations for the behavior. This also enabled the therapist to offer suitable intervention strategies.
Pleasant activity scheduling
This module consisted of 1) encouraging patients with PD to make designated times for doing things they themselves enjoy and 2) designating times to engage in enjoyable things with their carers that do not involve normal care duties. Many such activities had ceased due to often erroneous beliefs that PD prevented them. These beliefs were challenged where appropriate. Replacement activities were considered.
Problem solving
Patients and carers were helped to problem-solve collaboratively to deal with difficulties, as opposed to worrying and avoiding them; for example, reducing gambling by canceling credit cards, giving control of finances to partners, not driving past gambling establishments, and removing gambling sites from the Internet.
Relaxation and mood training
This module focused on practical strategies for the relief of anxiety and depression. For those with limited insight, affective problems were addressed earlier on in order to engage the patient before moving on to problems relating to specific ICB.
Identifying and challenging negative thoughts and feelings related to ICB
This module targeted patients with recurrent negative thinking patterns (e.g., worry and low mood) contributing to their ICB. Skills taught included identifying and rating negative feelings, automatic thoughts, and rationalizing guilt caused by their ICB. The module also focused on education about erroneous cognitions that were common in gambling (e.g., chasing losses) and other ICB.
Executive dysfunction
Psychoeducation was provided into executive dysfunction including understanding of apathy, disinhibition, and impact on social functioning. Carers were asked to explore if there was any evidence of a change in personality of the patient with ICB and the condition was highlighted as a possible reason for this rather than general factors such as "laziness" or "selfishness."
Review, planning for the future, and ending of treatment Previous modules were reviewed and termination of therapy agreed. Long-term goal planning was addressed as was relapse prevention in which patients were encouraged to consider early warning signs for relapse and helpful strategies that they could use. Contact numbers were provided.
Abbreviations: ICB 5 impulse control behaviors; PD 5 Parkinson disease.
Severity Scale (ICBSS) for this purpose. This is a clinician-rated scale based on a structured interview, designed to measure the frequency (0-4) and impact (0-3) of the following ICB: gambling, shopping, eating, hypersexuality, simple (punding) or complex (hobbyism) repetitive behaviors, and compulsive overuse of medication. A single multiplicative score between 0 and 12 is derived for each behavior with a summative score as a result of addition for each ICB (0-72). The scale covers the preceding 6 months although ratings focus on the last month. Higher scoring represents more severe ICB behavior. Disease severity was assessed with the Unified Parkinson's Disease Rating Scale (UPDRS) and Hoehn & Yahr stage 27 ; levodopa and dopamine agonist doses were converted to levodopa equivalent daily doses. 28 For carers, coprimary outcome measures were the Zarit Burden interview, which is a caregiver-rated scale, 29 and the total distress score on the NPI. The majority of carers were spouses or children. Secondary measures included GHQ-28 and the GRIMS. The face-to-face assessments were undertaken by the researcher (D.O.), who was not blind to treatment allocation but was independent of the treating team. Those measures that were self-rated were sent to the patient prior to the clinical assessment.
Measures for primary and secondary endpoints were performed at baseline (T0), at a fixed point 6 months from initiation of treatment (T16), or 6 months on the waiting list control. Patients receiving treatment received an additional assessment at the end of treatment if that happened before 6 months. In some, the T16 assessment was not possible, in which case the end of treatment assessment was used for analysis of outcome.
Sample size calculation. In the absence of informative evidence from other CBT interventions, we based our sample size on a recent CBT study for PD carers, which showed improvement of approximately one standard effect size 30 in psychopathology (mean reduction on the GHQ of 20.7 [SD 14.5] compared to 6.8 [SD 13.9] for controls). From this we estimated we would need 17 participants in each group to show a difference with 80% power and a set at 0.05.
Statistical analysis. All statistical analyses were under the guidance of a consultant statistician at the Institute of Psychiatry and used SPSS 17 (IBM SPSS Inc., Chicago, IL). The analysis of primary and secondary outcome measures was based on the difference between groups (treatment vs waitlist) at time points T0 and T16 on the basis of intention to treat. This was via a 2-way analysis of covariance that included baseline scores. Treatment effect was tested by a 2-sided test at a significance level of 5%. Effect sizes were calculated using partial h 2 . Values up to 0.10 denoted small, 0.25 medium, and 0.40 large effect sizes. 31 RESULTS Participants. Between August 1, 2008, and August 1, 2011, 45 eligible patients consented (figure); 28 (62%) were randomized to immediate treatment and 17 (38%) to the waiting list. Baseline characteristics are presented in table 2. There were no significant differences between groups based on demographic and clinical characteristics, nor was there a difference in use of dopamine agonists or levodopa equivalent dose. Most of the sample were young men who had had more than 3 ICB for several years. All patients in the treatment group completed at least one session and were included in the analysis; 58% completed all 12 sessions with 88% completing at least 6 sessions (range 1-12). Mean levels of levodopa equivalent daily doses Continued and total UPDRS scores were similar across treatment groups and remained stable over the course of treatment (table 2) . Primary outcomes: Patient symptoms and behavior. There was a significant treatment effect with respect to changes in global levels of symptom severity using the CGI as a continuous measure with a reduction from a mean score consistent with moderate illnessrelated symptoms to a score consistent with mild illness-related symptoms. There was also significant benefit when comparing CGI improvement categories [x 2 (1) 5 16.46, p , 0.001]. A total of 75% were improved in the treatment group, compared to 29% in the waitlist group.
The NPI also indicated improvement in total behavioral disturbance compared to baseline in the intervention group, with a significant reduction in psychopathology in favor of treatment (table 3) .
Secondary outcomes: Patient. The frequency and impact of the ICB was significantly reduced over the 6-month period in the treatment group. One of the authors (A.S.D.), blinded to group allocation, independently assessed audiotapes of the ICBSS measures on a subset of patients (n58; 19%). Weighted kappa for interrater reliability of scoring was 0.874 (95% confidence interval 0.722 to 1.000) (second rater blind to allocation). At T16, 44% of the treatment group no longer met QUIP criteria for any ICB compared to 29% in the waitlist group at 6 months. Work and Social Adjustment Scale demonstrated a significant treatment effect in areas of disability at work, home, leisure activities, and interpersonal relationships. There was no significant difference in GRIMS between allocated groups with scores in the subset of partnered relatives.
Additionally, there was improvement in measures of anxiety (BAI) and depression (BDI) in the treatment group at T16, which reduced from moderate to mild severity. A total of 8% scored above the clinical threshold for depression (i.e., moderate to severe; score $19) on the BDI in the treatment group in comparison to 41% in the waitlist group. Additionally 29% scored above the clinical threshold for anxiety (BAI $16) in the treatment group for anxiety in comparison to 59% in the waitlist group.
Primary outcomes: Carer burden and distress. No significant benefit to carer burden or carer distress was found in the treatment group using the ZARIT and NPI carer distress measures.
Secondary outcomes: Carer. GHQ-28 scores were significantly better in the treatment group. This group scored below the level for caseness following the intervention (a score of #4) indicating reduced levels of anxiety and depression. The GRIMS indicated no significant treatment effect on carers' perception of the quality of their relationship, with mean scores consistent on the scale with a rating of "poor."
Adverse outcomes. There were no serious adverse events attributable to the trial. DISCUSSION This study shows that a CBT-based intervention is clinically effective in the treatment of ICB in PD although it draws on techniques developed for ICB in the general population. The use of a mix of self-report and clinician-rated measures enabled estimation of measures important to patient, carer, and clinician, the majority of which improved significantly. Additionally, the intervention appeared to decrease psychiatric morbidity in the carers of patients with PD ICB. Our study also shows that spontaneous recovery from these harmful behaviors in PD which persist after optimization of medication is rare. To our knowledge, the only other relevant study is a recent trial of amantadine which led to a reduction in pathologic gambling, 32 which awaits confirmation. Moreover, in a large cross-sectional study of ICB, amantadine use was associated with a higher incidence of at least one active ICB when compared to no amantadine use. 33 In addition to ICB-specific measures, the CBTbased intervention also seemed to benefit depression and anxiety, which are commonly reported comorbidites, 6 as well as measures relating to work and social function. These findings are in keeping with a conceptual model which makes dysphoria a central component of PD-ICB. 8 Low mood, anxiety, and loss or avoidance of previously rewarding activities may be important factors in the maintenance of ICB, making them valid targets within treatment. For example, increasing purposeful day-to-day activity could relieve dysphoria and increase enjoyment in neglected pastimes, while reducing the time spent on and need for ICB-related behaviors.
While the intervention proved effective in reduction of psychological symptoms in patients with PD, we did not demonstrate an improvement in our primary outcome measures of carer burden or distress, although changes were in the desired direction. The secondary outcome of carer psychiatric morbidity (GHQ) did show significant improvement. A recent study demonstrated patient depression and levodopa end-of-dose dysphoria to be most predictive of carer burden in a PD ICB sample. 5 Improvement in patient depression scores occurred without any changes in dopamine replacement therapies in our study, but this was not associated with a reduction in carer-rated burden. It is possible that a longer follow-up period would be required to demonstrate change in perceptions of burden by carers, especially in couples where the ICB had been going for many months or years.
Although the results are encouraging, several limitations apply. The study was small and designed to test the feasibility of a large-scale multicenter trial. The sample size and 6-month duration of follow-up limit the conclusions that can be drawn. However, the observation of impact on a range of patient indices relating to differing aspects of outcome suggests that the findings are reliable. A further limitation of sample size was that it precluded detailed examination of factors that may predict individual response to treatment. The intervention appeared to be acceptable and well-tolerated and dropouts were few.
Regarding trial design, referrals were made from a variety of sources but information was not systematically collected on the total number of potentially eligible cases or on those who declined the offer of referral to the trial. Patients with greater severity or those with less insight may have been excluded. Furthermore, it was not possible to maintain blindness to group allocation from the assessor or patient, which may have led to reporting bias in favor of the intervention group. This is offset to some extent by the use of self-report measures and a high level of interrater reliability in the evaluation of outcome. Additionally, the study did not include an active control condition, relying on a comparison between the intervention and waiting list (plus SMC). This control condition was, however, reflective of current clinical practice in PD ICB as it stands, given the absence of an evidence base for management options for this complex range of conditions.
The follow-up duration of 6 months was on average 2 months after end of treatment. Future studies would provide a more clinically useful picture of treatment efficacy with follow-up for at least a year with note of factors such as relapse or new onset ICB in the intervention group. In addition, further work could investigate what proportion of clinical improvement was due to the CBT component and how much was due to other aspects of the psychosocial intervention.
Finally, the present study was able to demonstrate treatment efficacy in patients with PD-ICB, a condition associated with considerable morbidity and distress. Future work will also need to consider cost effectiveness and questions of treatment delivery. That is, who is best placed to deliver the intervention-a psychiatric nurse with training in CBT, a PD nurse specialist, another health care professional, or even lay group, and the extent of training and supervision required.
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